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(57) Abstract: 

PURPOSE: A plasma treatment apparatus for 
treating an edge of a wafer, an insulating plate for 
the same, a lower electrode for the same, a plasma 
treatment method of the wafer edge and a method 
of manufacturing a semiconductor device are 
provided to remove an unnecessary material layer 
from the wafer edge by controlling precisely plasma 
using the insulating plate. 

CONSTITUTION: A plasma treatment apparatus 
includes a process chamber(70), a lower electrode 

(82), a side electrode(86), a cylindrical upper electrode(74), and an RF source. The RF source(96) is 
connected to at least one out of the lower, upper, and side electrodes to generate plasma. An insulating 
layer(79) is slightly spaced apart from the upper electrode to supply process gas to an edge of a wafer. 
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(19) CHlhoj^^^ (KR) 
(12) S:>H^©i^M(A) 



O) Int. CI/ (11)-S?H«15 10-2D[W-0I 

r 

(21) 10-2003-0033844 '' 

(22) mzi^TSt 2Ga3'd05^27a • 

(71) gaei &^«a»?^aAh 

4aAI DH&S 416 

(72) ^^7;i- 51 

A1#^^A| g^S^ d§§ 1279371 ^gSCHOhm 105-703 
3EHS 

4^SA| M^^^ S-#e ^'■;^179Xt 989-2 SCHOffl^M 723-1704 

ca o C3 I 

seiAi ^T^is sqaa loioejAi >j§ai# ^soffli- e. 3G4-i303 

4^SAI SgDHt^^GHTtM 213-506 

(74) CHEiei OIS§ 

(54) ^oiffl 7\^73t^m 7mt0\ Tm^M^m ^Ejsas gas, Masa aa 

x-iBi§«fe, §noiin n^\m^ tm^\ ^xieidi, n ^^^aoii ?iioimM s^^- ^ 

^Oj| ^^^tlD), gSSS^ ^^71 LH^^lhH] Alois #2hEI= SlOlfflSJ 



S 1 S E 2^ ^EH^J ^^^011 9-IIOIiil 7hS^AhEie 7HE|3^^ WSM UEiyj SgBaSOjCK 

£ 3S B a^gSI ^AlWiOB CCfS 3I0I1H :7I§AEIM SEIsPI ^lt^ Ma^OK SEIS« LIEHH^ ?H^^S| 
E^^EO|Q. 

E 4^ S ^AlOllOil cue 2^2K §S5s UEHH^ S§ll A^A1£0IL^. 

E 5^ B^^HI ^AIMlpil fflM Se?a 3! S^g LIEHflS §511 A^AI£01□•. 

£ 6^ E 4(H1AI 1EFZ1DKE^^«^&M EAI*^ B^EOIQ. 

E 7^ e gs2j ^Aitwoii [Qg aioiiH :7is7Ki :«Eii»'-am uaa sssaieoick 

E 8 Sy E B ^^SHJ ^AIOllOII CDS 9JI0|ia :7|5»E1 «Eia^B a &Eai HI3Ea>^BS flSSI 

?l SSEMGia. 

E lOS a ^>^2j ^A|D1]01l CCft S23oH)||A| Htmn Dlth ^SS Liatf 3HHH0IQ. 
E 11^ a ^AKHIOll [[|€ g§^3o|-0ilAi imOll \m LIEI-tf HEH^OIIIK 

E 12^ B ^AIDIKH! COS 5S ^a§hQ||AI Sa^EI501l CHtt ^2,^ UEiyi 3£H^0IQ. 
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£ 14^ B 4! AIM (HI [&S iSj^HHIAl ii±7[±:2i saOil CU-S SmOll CHtT sgg 

UEfyi aeH.soiQ. 

UEiy* 3ffl5oia. 

70 ; 71 ;. «asfcM 

71a ; i!*M72 ; SBOIIH SS? 
73 ; ItiXi:?f^SS^74 ; ^^^k 
74a ; ^^¥3^ AIA|CH74b ; 

75 ; SS7h:dr53a75a ; 5S7F>iS3& 

76 ; 76b ; 

77 ; ^^^3^ Ojgsm J ^^B^ OlSe XWDi 

78 ; oig?j ^§¥79 ; ^aas 

79d ;aiig5!79c ; Sm=? 

80 J aiGlia82 ; ^l-J^S^ 

84 ; nil S2«85 ; 92 S2SI 

86 ; ^¥3^88 ; El= MS 

90 ; bHMB92 ; 

94 ; a2ta96 ; RF ±3l± 

97 ; ElEEji 0ISB9B.; El^eg 01^5 

99 ; hvm^m y 

102 ; ib^F^£ia^i04 ; m szisas 

106 ; IIIES108 ; 7312 

110 ; yi^EfSi E^#112 ; Hl^Ef£] DF^He 

114 ; kJimBiej ::lrSI01A|^116 ; ;qi3 #2!a2# 

s a-s^ oiioilH X]Rm?\ MEFZSO^ x-IEISxKHI ^0\a, Ma fe^Allol-TII^, ?II0Iffl 

7f5XfE| Ex-iOIIE^ MEh^OH ^-SAI^ ^ MEhZlDh 7;-|E|^^x|ah ME^Dh THEI&xIQil AhgEI^ 
S eh^25^01l 30ICK ££ti-, ME^^D^ X^EIi^7^e OISSW §l|0|ffl :?fSA^£IM ME^Z1□^ 

e^Ex^l s^tis2^ i^g^ &^x]\ %\o\m ^goii ^ qs^s s^^^h u:?Fa 

M ^S^h^ uHStieFOl ^711^1 ^^E*I1 S^tl^M ^^tHU:?f^ ItgGIE^ 4^ 

SICK 0|[lfl, ^OH^^S S^5lS^^^E*^l B^IS ^StlDI, SlIOIIH Si-llOil ^7^^4^:?H2I 

^^Ex^l gMOl B^IIWiAl ^^ti- 71^ &SEI01 USKIK [O-E^AI ^ &E^I a'2J 

Mi'^oi ^sa ^cHie &Eai aioifti^ s Qoi^floi ^loiiasj :?^S7KI ^ss gsatr ¥S 

ji!i:7|£!0, 

e^Ex^l S^tlS^ Sl^SgOj ehEx-ll SjlOIIH 23011 LmO{ B^tm 4tSaa^ ^^HS 2it[ 

a e^Ex-ii ?-iioiitiei :7Fs^xeiQflE ss^^wi ^sei^ ss#oi sa«t>« ssaxis.^, «ioiih2| 7i- 

SXhEl^ OIIUAI^ ^ 71711^ ^□KHIAi M^^tl S^OI Eld UTEfll S^IIS^I Xil^ 

M ym m%m ^^^ai^itii ^iqk s^jtis^h ns^tfEisAi ?\]D\ms\ ^fs^afei 

(edge) S IHI^ (bevel) Oil ims^ ^sj£|^ g^^-Aj MI^Bi51(therroal 

budget)£S iS^T, EI^H, 3<i^ ^^^Aj ?imilDil >!iEHy| ^^o|^ oj^h ^ 

^^^t!• XilTl, lEIDISI m 01E1 ^hXl ^^21 ^t^GI ^'^EIDl, OjEitt ItJ-MS KlEilSl fieiOl E| 
01 eJ-Ej^il 2^t|S2J XiliSFSQilAI aS^^S a'^ElOi u^Ex■^| 2SI5IS21 Ml^fiSOl SQ. 

CLfEUI, Ol^^t^ ?IIOIl92J ^h&AI-EIOil ¥5?E|^ &Ea SSitlSSl XHiai-SOilAl ^7|Slog 
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^aAFOlE §^0!S(61). 4'BieLH3l^a0jE.#(62) S ^EI5^Ai-G|E#(63)0| .^^£101 SiQ. 01 
Hi 9J|GlIii(60) E^fiE^ Till 71^71 ?I^B S^Ex-fl gS^(EAie^l!)S Jtli^l- 

^ ?J!0|iH(60)2| 5£aiA|::^E*(64)e SUtT SSM aiOlffl :?^§»aS^E^ 

olOiAi, E 2M sr^oe, 5seiiAi^^#(64)e u\^R^ mo\ ?iiDiiM oi¥mcS 1 OTffl 
a ^'^«30]i b:^^ 4'Ei^^AioiE#(63)e oioiAi/ 5tsai7:i:i:^g(64)a OH^^^ m 

oKfl OlOiAl, ^£ie^AfGIES(63)# olOl 5i§§|.^iG|^g A^Su^01 ix^S ^'£15 

^yy\q\ ^« 4^ «»-eO{l [[[MS, S||0|iH(60)2J :?fgXFE|Oi! ^:JH^ ?11DI1# A^e^O|: 

§PI UHSOil 2»^<i^S§£SA1S .SSSei^f DH"^ Oi^H. AI^^7i:?K STOI ^EIOI, SjEfgOl goi7a:?i 

5££iixi:i:^M#(64)i ^^ti- w m\m^ ssoii sesdh ^^^ai^i 5£Eii7:i:i:^#(64) naeoi 
Ell or 7:11 6.406,589Qii 7m^Q\ 512m, mmy[ ^01^ sf^^^^Ei m 

EeOH a^^AI?! aiOlfflSj (HI7:i^g(Hl ^^me :7I#0| OR mo\ M 5,945,;SlS0il 

7lfflEI0| SiCK 

[[^E^A1 ?JIO|ffle| :7hSWEIS [QE[ H#S# fiO- eSI^SIS 3EIJ1 Sg^CTl «I7I^^ 

4 2i= mE^zED^ SEis«7f ?hss sia. 

&SOf 01 m Jin- mr J9-J& 
a A^7|oj tHl^Pl ^Itl" ^HSAI. SllOlfflSJ :?l-&XeiOil ^r^S M§ 

1 SISS^^ Oil SiQ. 

s «Hgoj ^Qi^ ss?^ 9410|ItiM sllJ^^S ^ lEh^kxiEI&xIM 5F¥S^S XilS^fe 

s ^-SBJ EPB 9110119 ^^SWEiail ir^iS S^ol-Til SITi^^ 4^ 9II0IIH 7^J\ 

a oKgoj cEQs ^S!^ B gasi MaZSD^ TSlEISflM OlStJ- a^ESII:fc7^^2J Xfli^'-ag aissh^ a 

%^\'^n^, 9iioiiH x-iEir^h x^Ell«tH lh°j ^f^(hi ^TiiEioi, n ^^^^oii 9-iioiffl# s^"^^ 

Sei 5J0IE ^FLKHI SIS RF4:£:i:g StItHlf. 

^^^^^^ :'h^^AfEiM EDEh oht>f as ^^hdidi. g?/^oii ^'^'y\±i g^aoi 

Eloi si^Di, ss^*-^ g^eoi sa^ iH^oti ^^^aa, ^^i 94ioiiy 

21 :?JS^XIEIP [Kh B^i^S3EIE^ ^JX AWIWI S§t^ S7at.O. 

1121 21^«0L ^91 ISeSh ^^7! Ult; M^^^l LH^^2h2J Amis gSKI^ S§:?hi!^:'K 

^ 4^ 2iEs .Av;7| gge S OISAIS 4^ fe^K01g4^eO| □ 5tH 4^ 

t^s: ei^a^Hj sag 9iGiiy°] si^ ssiu ^ig 4^ 3}ss^. t^^a^^i 

E6.^ ^F^S^SJ fe^^ i3(HI^ 94IO|jH2| Dl^lgM ^73^' 4^ SjOlE ^FU£J Ull^iida 
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S^^, lE^^OH ^ SAS 7:-iaMbHLH21 oh^3^£SAI, 3 iSfeKHI S^EIS ^IIOIBHI 0121 

x-IEI^^^S. ^OiS ^^^2^ Si oh^&^S idiots MEh^SOh 7HE|g7:|2J THElStHLHS §l!OliHM 

^^?[±m^'7\ ?-iioiffl°j :?^s^AEi seeioi 4^71 no\m2\ 7\^^7Jt^\ Btm°i m& 

^Um ^^M9mM ^^71 SIIOliHHJ 7|§XFE|# ?:-iEI*fe 37111 5l^t^Dt: mEEflU ^=AIE! ^ -^71 
§jl01Iti2i SElBfe BTIIOIIAIS, ^:^\ S§7h^S ?ll01ffl2| ^l-SWEI S25h9 

Ai x^ElElOlor^^ ?jioifii2i 7hswEis^Eiej ^mi ^i^s^ assai- siioiffli»£i sgeiSAi 

^tSohTia, x-IEIEIOlOt ?IIOIIt)°l 7^S^X|-EIS^EiEJ ^Ofl [I>E^ 6^71 $4IO|ffl9J <SiS2f ^^71 ISB^ 
fe»-7| SIIOIIHSj 71S-XhE|g :^E|ShS B71IMA1 A^SS^S ^••^l 5§7^^S CxFyTfl ES ^SSHTCSF*) 

o^Hai ?4ioiitiH^ 7^3011 M) mmmm ^mmm ^oi^ s ^i^a^g 

^Wm^ gEF^Qh 7c|EI§x|2J THEIIStHLHS SStltK OlOiAi. m\m^ 7h§A|-EI Em]°.^ MEE 
DFM ^^^AlPISAi ^'•71 ?4!01it|5j iSOl h:^EI£^ ^^71 ?ilOlia2] 7hSX}El()il S*f3 ^^71 

g xiEitFoi m?\mii: ^'?\ m\mm &7\ nsmm^^a asst^ ^, ^^^i eisaa ?4ioiihchi ch§i-oi 
EES umm^ a*^ g^e^ 4^ sia. 

t^S. i^i-^l .?J!Otit|°j 7f^^A^E121 Xill g^#g ^-lEI^I-Ol M7\t\^ BTjlDilAIS, :^-IEl^h01 Till 71 Eld 01: W 
^••71 M) g§#°l ?JIOiIH°l 7^i^X[E|^^Ei°| ^(Hl CI>EF ^^71 ISSSj- 4»'7| 94IO|Iiiii^ iSg i^ShS 
Ai ^t9§h7iU, ^^71 ?-ll01ffl2J ^Slh^^7l eh^^H) 2|32j ig^FBAI 4^tS§>7ILK S 

g7F^2j iiuiTiu oig H^g ^-mm ^mtmM ^m^^ aa. 

urn. m^t} Esm tr^^hot :s idi-i^3|*i -^ Aioiigg/^AW?ii. ^ssha. ubiu, s ^ 

^ ^•'GltJ' SEH^ 4: Si^Dl, 0\y\Ai ^SEIS ^AlOtlgCHl tISEiS ^2.S^B^E|AIS OhUElDI, 

7&^\ GlElt^ ^AlOllg^ 3 ?HAUHgg a^w5| mn\ ^"S^ M&m SaXKHlTD SSSI7I 
flISEIS 21Gia.. ,SagDl|A|, .Sg:S! g^gHj i^JlS'SfiSS ^t^B IFSEjOl s^a. ggt^ tr^^SH 
S Sai^^S gSt^ SiiiS A|§«i€|-. as 7^^^^^ ■^^(on)*(HI 2iS 

21^ S 2! 21 im. Ol^s chS fii ?I(HI 3iS SiTiU ^^^fii7F :)HS:^ SiQ. "WS, ,010 £:± 
7\ mm B± ^512 4^(dlrectlv onr'Oll SIS 3gg UB, 3 SMS B2^Q.±7\ &S 2 

g BlDllHIK 

E 3^ B 4'AIOIlOfl mm mm 7FS^XR|g :^"IE|§^7| ^Itl lE^^Of X^EIS^Ig UEtlRS ^H^'^^ 

S-^EOID). E 4S B ^""S^ ^AjOIIOil ELfE S^lh ^SSTg LfEHHS B^B AUIE0ID1, E 5S 
e ^^S2J ^AiWIOII CCfS SI S^g UEKHS AFAIEOjDI, E 6^ E 4011 Aj 

gEhZlDh fe^4S^Sg ^^CH EAIt^ BSEOia. 

E 3 LHA! E 6g gECDh x^E| ggOl 4=tSl' :^^Emti^(70)7^ x-IEIIStii ^*B(71)01I °j5ffi ^ 

^^^g xii ^^aa. mmm ^m(7])2\ t> ^^^oiis 7;^El^•' siioifflcsoyg sa/ej^a 

4= SiS SllOIIti m'^=?a2)7[ ^SEIDl, x^E||5B^(70)°J H^^•'O^IS X-|EIISbH(70) °^qg 
4^ SiS liH7|g^(99)7h ^XlEIOl Sia. HH7m^(99)2J ^« ?|X|S «EIISB1(70)2J ^^Oll gx|.^ 4^E 
Sl^DI, bl^ ES ^^g COEh ^4^7H7I' ^^E SIO. 

x|EH5bH(70)SJ ^^^QilS ^^¥2^(74)01 ^xlEIDl, Ah^2^(74)S £ 401IA1 MdAI^OL 7f^^AfE|g [& 
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(76b)0l ^^Sa. ^•■V2!^(74)°J ^^¥3011^ X^E||§U^ ^Xf(71)2J SS^S^EI 9^3 ^S^i 

^91 ^^^£!^(74)2J ^^^^Ofl^ LH¥(H1 SSI'f^ SS^K75a) SS5!-(76b)0r S^WEIE^ S 

StIOl ^^(74b)0| ^xllS x-lll^Oil It^EiOj .^xlsjCll-. SS:?!-^ SSS.K75a)2| 
^ SS7^^^2£J(75)DI ^Ixl^FDl, ^SSh(75b)2J ^^^0^i^ M^:^!-:^:^ SSS(76)0| ^ixi^k:^. 

:^::y!(74b)2i ^^^^ ^^^^^ 0|§5(77)2f It^^tlOi SiCK.fe'^a^ 0|^S(77)S ^"^S^ 

oise 9e¥(78)(Hr 2j§i ^i^g oiss- ^ 2i£« ^SEioi siciK at[ oig»(77)s Taaa 
m ^aint^a &^#tHi ^^^g!^ oi§e.xi7:i[H(77a)QB gj^g ^^ sjog xixiaoi a a. 

Av^2!^(74)2i ©FtF LH^Oi!^ SStlfe S§::?I^M ^M^2-^ Si^Mm ^ 51^ ^Y^^L^B 

(Gas Distribution Plate;eOil)2J ^WS tfe All£^el.og g ^§S&(79)0| aigSm(74c, 79b)0B ^TS 

§s5(79d)oi aiis(79a)(Hi ais^csLMS^am SOI ^^aa. 

^^^3^(79)iF ^i3B(79)oi itMi^S'W 6^^s^(79)2i ui^rg a a^2:s Msa ett^ fei^^j 

^§9EK79)°) a^^WIS tW 3 A© ^l*fSAt¥(& 6S| 79f)7^ gi^Htl-Q. ^''¥2^(74)°^ 
^ LH^^ll- CH^EIS^ 3 ^^¥^011^ 4^ ^ME^^e i^^fe THll 62J 79e)M 

1^(79) g^t- ^^OilAi^EI^ 3 2S}S0l g^f^j^s 5^t»3A^^(79f )7^ :^^&I:K CKW, 

2^(79)2J u^t/ mS^HJ LH^^Sr ^^3S'(79)Bi l\m^7\ 01^^ moH .^S^IS 

sAf^2j ^XH^ ej^ra ?4ioiiii(80)2i :?F5rAtEis 2itf£i£« ssaoisQ, 

WR^^ i^e^ □Fa:'r^'Oi^ :'fe«Qi s^n. ofb ^►asi 

Sfitf fi^SAI, E eOilAi MOIXI^ BKf ^01 aiO|ia(80)SJ 3|g]lf^§3S(79)21 S|a 7:K)I§ & 4 

siTfl TiEi mmt[^ a^^i so. 

B ^f^fSAh¥(79f)2j EXRs ej"&iot n^m ^st.'-oi aoi t^^ol B ^•■swi 

A1^ 7:^E|5^^|~ ?J10liti (80)21 ^i^SJ H^IQII imM. ?llOlffl(80)£j MEf^DF MEW 

g^2j ^s\ 371011 [aE^A^ ntati sism ^§as(79)# q^HitrhQi jnm A^sm 4^ sick 

4^71 ^§0^5(79)°] of^SOil ^sr^i a^^35.K79d)^ ^llOlitl B'^S.^ £i7f:i;, OtlM 

M01 m±yy^m a^as as7i-^ ^a^(79c)# mt[Q\ sir ss^ sie^ §pi ^is!- sioi 

4^-71 4'-^^^(74) a' ^19S-(79)^ 4f7l 4^^^^ 01gE(77)2i 0|§(H1 ^tH 01g^^ 

ixi4^^ Si^ ^ifl #X|^e(91)' oils SOI EilOITil a!A17^ ^XIEIDI, ^71 i,^A|^&(91 )(HI 
^ AiHCHi CEI-EF OlM5r(77)BJ Ol^S ^ «IS^&(91b)0i x-IEIlSW ^M(71)2j 

£ 6(>ilA1 aOlAI^OI. GIBiti- ^^^2!^(74)2J i^h&K 01=011 Sj^jOl ?110|lti(8G)°l ^m'SB 
(79)21 i^^^2| H71 "H^^ ^§^CK g2| 371 'H*^ S ^»^.OilAI SESh ^^§M. 

lEeorx-iEi se^o^l ^^¥s^(74)s ^^t.^ oi^ai5i $jioiiti(80)°i ^^9e(79)2] i 

sz^s esAisaSAi sg7^i^i7^ ?iioimHj g^e^oi ^jiouhhi ss-oiiai SEC□^7^ ^^ei^ 

5i \^7:i^' ^ SiHK S ^AIDllOilAI^ ^^71 •H'7^ 3.0 mm 01^^01 £1^ SE^ZiOK7^ S|jO|it|(8)2J § 
°ra^E ^^E|7^I°^ 3.0 mmG|5f^^ei%- 3^0i!^ ?JIOIitl(80)2i 7^1>W£l0^1A^e^ SE^ZSDPh ^^ilf 
^ 4^ C&EhAI 94IO|It|.(80)2J 71-SAJEiOil ttlTilEI SIS^J aQj u[^yj^ h 

£1 37IS ^^t\ ^ SiHK 

tr^, S ^'SOilAlfe .?-llOia(80>^ Bh^2l^(82)^H)ll ^S S^oE^ §^»^CK o^^^^(82)S RF 
^(96)S^E1 g^EI- RFJll^-124 B7mW}i\ 3 ^1011 ^^^^El^ ?4IOIitl7^ Sgf^^ijSStS! ^RS^.S 
m^im 4 ?i^m m^t} 37|S «St.^CK B ^AlOUOilAi^ 200 mm -^i^SJ 94101 id (80)011 CHol-Gl 
21^(82)2} SISfi 196 rnmS t[^Lh &^^0ilA1^ -j'Olffl (80)21. ^(82)01 ^J S 
^ »?J7F SlP2!(capacitively)aS SgEi;q SB l^y&mS 5!^^E17| ElU, [DEW ?IIOIiti(80)2^ 
5}S s^SI^ :uF^^^(82)2J S^S^iOt S7h^^W^ [UE|: RF DJ$|£1 hSOI e7HrQ. 0^25011 SI! 01 
mm) 7\^7}m\M ?4IO|IH(80)g mEFAl Sg-Ej^ RF E^*4M0| lUSOll ?4IOliH(80) 7h§»E|0|l 

A|2i ^i!2^^£7F 

E 5011 A1 SOIXI^OI §1-^3^(82)21 iSOllfe ^^Ahg-^^ UHxlS ^4^7H2J i(82b)01 "^SElbl 2i 
CK 4^71 S(82b)S^ a ^lOtl S^^EI^ ?4|0Jffl (80)21 OI^^S ^^i^lW 4^^2iCfe SOIW 
71 ^(82b)S^ SRiiS ^i^mXI SrS^ HlfflRil ^EHS ^SttCK ^(82b)SOI JflR^IS 01^3 015 
OllAI SshAl Sr^^ SEfZSOl- ^^^W ^ 2iD= 21S ^^AjSPI ?lt^OlQ. 6^71 S(82b)SS ^jAtg S ^4! 
« g21 L^S^^ §EH^ ^ SiCK 

B ^AIOIIOIIAI^ ?410IIt!(80)7^ §^^3^(82)21 53^^011 JJt^BTW S^''E|X!°h, 25 SS^S 
Olgtr s|U (chucking) 4^BS OlgufCtt ?4l01iH(80)S oh^S^(82)^'-01l ^'M^ SIQ. 

§F¥S^(82)011fe §hJ^S^(82)2i S£S 4= ^Eg2|^(92)7F LHS 2I&EID1 g 

xl^iCh lcS2|^(92)^ oh^3^ ^2,^9(94)71- SlElffl !cSDH2^ ^^^S SuhOI §h^a^(82)2| 

e^^a^(82)2| s^^s^ SEiatH ^jai(7i)2i tl^£r2^ §sAi3iDt, §h¥a^(82)s :^7ii^' ^ si^ 
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SS3ai(85)7h SSEIOl Sia. §^¥a^(82)S M§^(82a)# Bo[Q{ »|2 §281(85)011 USSQ. 
m^S^(82)2J ai^^^^^Ei ^'g TiEl Ol^EIOi ^^3^(86)01 ^XISD. ^J] ^¥S^(88)S SliO! 

§h^S^(82)Ih ^¥2^(86) AHDlOilfe WIM 101, AflBh^jo^ g flu §^x■il(84):?^ H ^^Stl 
01 2iQ. Xlll §3a!(84)°l 0^^21^(82)21 5321 ^OIMQ O^EHOil ?IOI 

iti (80)21 as 7hS7:ei:?F s^ei^^ ^oi siioiiti(80) a^wi ssei^, fWfi^, ^#^if hi^^^^ 
4^ aa^ gwiAi Hfir^i^KiK sii §^x^l(84)a^ ai2 gaai(85)s sais as ois gs 

SSS <^ sip. 

a ^AIOIKHIAIS ?ilorffl(80)7h Sf^3^(82)21 Sjg S^^EPI UHSOil §llOia(80)2J S9 S 2 

?JlGlitl(80)S 4^3} o.^. s ^[^^All ^ 2i£^ M4:7Hg a^ES(88)0| AFgSQ. St^S^ 
(82)g &gmS'£IS^S(88)#g EI^MS 01 ^S¥(98)tHl °1§H OISI^ * 2iS EIH^g 

oiss(g?)oii 2i^B umv 4^ sio. 

^¥3 ^(86)21 21^^ IF THElS tH ^iil (71) Ami Oils II ^ HHie(90)Or .&ag UH7l 7hd^e 
*]■ Stfis gifAiaS SiOf. flE||Sb1(70)21 ^SMS SS STM* 53EIS IHX|:7^ii^ 

(73) :7^ bi^sioFTil^ flflaa. 

^(82)21 ul'^^.SS RF4:S^ (95)71- giElbl tF¥a^(82)01l RF 10*1 S SB^ 4^ SIE« ^SH 
01 SiCK OlOll CHSKM &^^a^(74) a ^^S^(86)g Zf^l STviaQ. CKFAI a ^AIOIIOBAIS 
(82)01 ^Vm SAIOil ^^^(74) S P^.S^(86)S OHiiJE S^^^g SiQ. 

B ^'SWIAIS 94101 ffl(8G)21 :?t§»E| e^Dil ME^^DPF 4^ SiSE* ?H:i:E a OHhiHg 

4^ SiQ. WIS MOI, & ^A|0!IMA^^^ g-QI &71 4^¥?3^(74) a ^^3^(86)^ OHin 
EOIDI, ^^^^1^(82)^ ?H^EOI71Lb 4^::?l ^^^3^(74) ^' ^^?!!^(86)^ 5H4;E0ID1, ^^:?l uF 
^^^(82)^ OHirE^ 4= 2iLK atl, ^^1^1 oh^2!^(82) S! ^¥21^(86)^ OHkEOjDI, -^^I?! ^'^^^ 

(74) ^ ?H±E0i:>1U, ^^^2^(74) S ^^2^(86)^ ?HibE0IDl, th^2^(82)S OHixE^ 

ci^H^ & ^^21 ^AioiiiH [ciEf aioiffl :?i§AeiQii mi MEh^ot SEig-g a &Exy^»2j xn^g-ei 

(HI CHoFM gStlCK 

£ 7« a «-^21 ^AlWIOfl Um SllOlffl I^fSXj-Ej TilElg^Se LlE^yi ^S^AjEOjOl, E 8 a E 9S g 
^-S21 ^AIWIWI [US ?4IOIffl 7F§7KI SiElll-e a S^Eaj ^»21 HI^S-Bm ^l*t SS 

EMOm. 

E 7M gr^ulS, s^^^oi 7:"iEI§^12F ^01 ^9£IS ?llO|Ii|2| :'FS^7^1E| ^xlOU 

Ei- mEF^OhM ^^Aia 4= SiS X-IEIISBILHS ?JIOlItlM S^AI^CKSIO). 017IAI SStlS S«01IHS ?4I 

oim&^iHi e^Eai s^ase =?^m\ *itj- a^sts smai asry bthmai sigi 4= siCF. 

£ 8^ s ^^o\ 4'AIWIS ^SoPI ?I§H «^Ejf|| DRAM MAI UIMEF2im ^^t^ ^21 E^TllM ^S^(A)3F 
:?feWI S^(B)M ^^^FOt UEH^.^OIQ. MCj- ^lil^^S H X11^2l§e ^'IHeS. S!S^(A)tHlAlS 
"^ExHi:?|WlOO)21 SS^'-Qil Ma!:3^l ^^»-21 iAhMElS^(102)M^^A|?|Il, o^Ex-li:?ie(100)^K)ll >110l 
MEF°](EAI2Iir)M ^^Aj^i M\ eZ^^3#(104)g e^rAI?!!!/ a^Ex■^l 71^(100)21 ^Ah ^SS^ 
m hLmM9\^ ^^^m S^t^ # E2#g DHimi-DI niiE#(106)M m^tiCK OlOlAI, 23CH1 X-II2 
#Z!§S#(108)# * DC(Olrect Contact) SSt^ * »I2 #^^g^&(108)2^ g^Oll U| 

MEh2l ES#(11G) a HIMEieJ DF:±:3#(114) MS'SS § iniEiyeiOl BI^EfOjg^^uHl b| 

ER[?}U\ SStHI UmB.\2} :^MQ\A] M^#g g^^?> ^ Ol^S^^itFOl dl^a-ojoj ^^qh h|e 

EFS! ^lG|A|*(ll4)s"SSeia. OlOlAI ?ill3 #21gS:S(116)g^^tL»t:i-. 

B ^AIOIKHIAI 4^71 7;il2 #^^^^#(108)s BPSe#0ID1, b|MEl-2j ES#(110)S l^^Hi^GICH, UIMEF2I 
□F^a#(112)^ ^EI^LIOlMEIOlEgOIDl, HIMEFS! >:JB0|AIS(114)E ^*E15U0|eE|O|E#01D1, HI3 
#^^g9#(^6)S ^AIGIEgOIQ. 

E 8011AI fiOITaSOl/ 94IO|ffl 7FSXfEl (B) S^OllAIS 7312 #^^g^e(108)M ^SoF?! OISQII ^SS B 
OIDI «^so| ^AlOllOll im MEhZEOI- X^EIEIOl ?;il71£! ^^HOIQ. imM ?llO|itl 7f^^AlEI 
(B)Oj|AiS 7;il2 #^^§^#(108)g ^^51-S Om m »i»g9#(V1B)g ^^^FS BTIICHI G1S7IDF 
A! S^^l gl#MG| 7121 -g^^Q. IDEFAi, & ^•'SOllAi Elx-lElEIGIGt g^#g 9JI 

GIIH 7fSAfEl(B)01l ^^EIOI 2iS H12 #^^g^#(l08), UmE}?} ES#(110), UlEEFe! DF>::aS 
(112), HIMEFei :iiiaO|A1S(114) a M3 #Z^gSS(116)0ia. E BDflAIS ^^Exi!71 5(100)2] 

mnE} mmmmo\ 2im\ smtm^s-u. o^Ex^l7l5^(loo)2l a ^awiE 

oieit^ iix+Ei g§s2i gj^7F g^^ s§2i iawi lo-ef sjgtj ^we 4^ aa. 

Tll^tlOl, E 7g gJZE^&ra, E 32\ &S MECDF ^tHEI&flS KISEIW 9410151(80)1 SSt? XIEIS 
bH(70)LH2| Si^^ag SSth ^^EH, gOl 1 TorrS ?f*7l ?l^ll UH7ia=(99)M 7tS§KM HStTQ 
(S20). 

0I01A1, E MM aOlXl^OI 4r^a^(74)g ei*rOISA|31 94IOIffl(80)2F ?19S(79) Ami21 Jg M 
g gCH 0.35 mJi EIE^ Sgt^Q. OICHAI S§7fi^ 523(75)1 g§|OI .CF4 7Fig 100 LHAl 250 
sccra, 0FM57F^g 20 LHXI 200 sccmSl Slf^S §Su>01 X^EIlgbi^(70)LHl e^gaA|5|7l Wl CH7I 
(stand-by)Atai:KS3d). OlM, SE|gBi(70) LH21 aqg 1.5 Torr7F EIE^ 3ESt!a. 

OlOlAl, SF^2!^(82)01I RF4iS:^(96)M 0||g gOl 500 fll2| K^g e!7»KB gEfZSDFg 9410IIH 

(80)21 7FSWE|g [O-EI- ^SA|?ID1 941013(80) 7F&A|'E|21 u|x4E| g§SS ^^^AILia(S40) . 0|IM 

Til^hOl CF. 7F^g 100 LHAl 250 scctn, 0eS7h:i:g 20 LHAl 200 scene] SIT^ S^SFDI, gT 
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qSE 1.5 lorO[ STiia^s ^i-q. 

n\D\M. 9410!IH(80) E^El MS'#0| flITiaOi ?ll01iy(80)/ ^ E 9(>ilAI MCflXI^OI 

^9m^ ^2L?i± ^^a(76)# mt[o\ m±7[±m 5o lhxi 200 seem 21 sir^s $iioiiH(80) 

f St^CK * 

OlOlAi lJH:?i:7h tl3, -^^^2^(74)^ .^QmX\ atf OteAIS! iHW:7^^ §3^(73)1 

0I01A1 ^IGlfflS 2M^s'era(S70)/ E 90ilArMO)7^ ?llO|it|Sj 7F§7;ra(B)S^tHIA1^ IPx-IEI 

MOI TiOTlS eAIOil «^Ex■il:?|^^(100)2J 59 fe'^E TtilTlSCK £ 90i!A1 S^I^S SAItl" § 

Ei(B)(Hi m^Rti mnE\ mmmm TaiTitra. oiait^ sss &sx-a 2]l^g(HlAl ar^sjo 
^ n^mw ^m^E: 200 mm m\m^ ssr^s^Ei >f§xei liekhdi, ^^^^ 

?|XlOilAi2J ^^^^EM LfEhtfLK Sg^Zj^ RF 500 II!0|D1, ^^7\^^M CF. I^j-^^l °lfG| 150 

seem, 0^^^:7^AO| oefoi 70 seem, ^^^•■^01 1.5 TorrGIJI, E 60ilAi2J TiEl 'L'Oj 1.5 mmS t[^L[. 
Etf, aEH^SCHlA-i, ?|101iil§ S^^S ^2 S Oil, mmSi mSJSw ;5h^&G|Em UH 

«^[H^G1 '4^#B'0ID1, ?110|itiej ^mm '^l^e'OIEHl Et»-, 2[ aEH^QilAI 4^S^H| 

a^^OtlAl ^la '0.0 mm'- SI10IIH21 S?fGIBl, 'O.Omin'ai- •-95.2ian* AtOfe ^ep&hOl L^E^y^ 3eH=0| 

a. 

3| 32H = 0iiAl ?-llOliH2| :?^1.WE|^^E1 ?ilOliIiHl ggf^S 1.5 mm ?l7:10^1AI^St.^ ^^^^Eg M 
9, <L^s^^^(TEOS)S 12,446 A/min, ^EieLfOIMEHDIE^ 11,850 A/in.ia MEj^ElS^ 7,250 A/minl 

uEiLHap. im^rsj mum is eras m laasuoiMEhoiEsi ^.eiuis o.ssoioi, gEieei 
2|. gsra^Hin neitioi Hi^^iajsjoj ^goi. ^^^^ ^ st^Div ^§ im ^ 

tj- L^£^y^ neH^Gioi, e i4fe >^^:?F^£j^iroii ^s^^h}ii cHtt mUm UEFa 

□EH^GIDl, E 15^ aiOlffl B^Sim. SgEIS MOI, °ir(>jl [[fE^sfHjiHi 

CHl^^^v UHtH HEH^Oidl, E 16^ SS5h:2i£J SgOil EElg i+s|ertHj CHt^^ZT LfEJ 

E i3SSi^Ei, E 6°i 1.5 mmoiiAi 1 .9 mms B^m^m ^om^ 

EloflAi B7mm ^ 4^ si^Di, m\m^ s°/^£se ^^^^^e^i- ^ ^ SiQ. oi 

as "L'Gi 9]E^m :?^^M-^l^s(79)HS^Ei ^^ti^ siioiiaej ^isoi 9\x\y\ imsoti MEi-^Dh 7:^El£l 
^^01 ?iioiiti e:?i=E.ch~ sjoiti-Q. cq-ew. ^iioia :?n^AiEiQiiAi mnE\ e§#2j 

Eix^Ei ^(H! [[j-EfAi ^mtl B.y\m ^i^^L^Bm ^mtm m]\m%' ^ SiCK 

E i4^^Ei, ^"^yy^EM t^:^y[^m s^&ii^ ?jioiiti :?F§xiEioiiAi2i ^z^^ediiai ^^^s] g 
7m aaAi&. siioiiH gg/^^ssi sei-^di- «ei£i^ ^sj ^myy n\^^m m ^ aa. 

E 15g^E1, lEF^Df x^EI g2.KH! ?110liti2J S°r^£S S^OI!^ ^SOfl 

E M^^m ^2i^E2j 712J ^ <^ ai^oi, siioim ssr^Hssi mEt^uy ^^ixiEia^ 
^si &tyyy 7i2i. as© a ^ siCK 

£Hj gEeoF 7i&?y Ti^ m s stft mnx\ sss w siQ. 

£1^ 201 OlLlEF^ WS2\ 7mm Ah^^S %0\LyK\ S^ILHOIIAI &aW°J Jm^^^n EU-EK OIEI 7y 

7[^t[Q, mm moi. b ^^s(hi cog ME^2s□^x^Els^xlo^l sioiAi. h 4'aiqii 
DiiAi^ 4^^2^°]-oi.:^^tF oieor:?F^^r 2:^^ 7iajoFa:;^ie, ^'^^^ aioiiE^i^s^ es^^s^ 
m o\&[^tyn ^ m^om z^ ^^^s* E^s^i xhioilk 7:[^s ^^fe*- 4^ sa^oi, 

nix-lEj ?41GIIti2J SISGI 200 mm GI2IE 300 dihLF EfS AFGe2| CHohOlE Sig^- >> 2is« 

GID. 
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S E-S^ ^AlWlOilAi^ ^^2^(86)01 §h^S^(82)°i OREI^ S^S 

§^3^(86)011 CH^^Ot ^Soh^X|°N ■^^¥21^(74)2:] laAq-Dl §3 §! Ol^EIOi ^ 

J^S^l a itr^^ SiCK OlS^tHl^ ?J10|IH2| 7hi>WBIl CKh SEh^DI#.SSAI9|7l ^Ifll, 
^(74) S! m^^^(SS)m OHirES dH2 §h^S^(82) S! ?H4:ES ^" 4= 2i£D1, 

4^ asDi, ^^^mi/i) a ^^s^m ?h^es 5^^a^(82) a fe^^ ^^a^(86)# oh 

kEg ^-^^ SiQ. 

B ^'SOil ^^ra, ?4!0|iH ?t&7:fEIQil V^tS M^fit^ ICIx-iEl S^'oFTfl XllOiS Tci 

Bioioi ;^ii7i*^£s;M sgAi^KDi B^EiDi, ss^ui Higol ^SEisiLK Et.^ siioiia^j a:7L maa 

aiOlffl X\E\7\ 7Yb^ 

Ah^s^, ^F^a^ s! ^¥a^ ^DiE t\i.m ais rf4:2^s mm '?\w^m n 
«i 1 tKHi siCHAi, 4^^a^g ::?hsxi-Ei§ ca-Ei-efef mm^m ^m^. 5s:?F:i: sg&oi 

cci-Eh ^>i^g2EiE^ A^:?! AK^^^])^oj ;^^QjQ|| ^gt^ z^^M sxioh^ sim^^sj gsse □ ±^V=: 
^s^s st^ $4ioiiH 7ysj.\d.\m nmv\ gE^^□^ weis^. 



AhGl^ mShE!^ SS:?h:::i:?F ^'?\ 9410|ffl2J :?lS-XfE|g SSEIES ^OiE ai^^s Ufef SAI- 
4 tl-Qll SAOiAl, ^SS^ BhtfSAh^^ ^SKhSM 4^si¥M 5t!tfe 3im ^ 

siioiffl :'»§xhEiM nzmi\ mef^df t^ieisxi. 

6 

XII 6 *MHI SiOiAl, 4^71 13^ 5! S^ISB-^ A1IEFS«o^ g $410113 7FS7;eil 
TJEI^PI ^It.^ fEI-^Dh x^EISx|. 

n 3 ti-(Hl SiOiAi, fe^7l 132-2] i32J 4^71 ?II01ii|2| 7fS»Eie CDEF ^2J 2^ 

S^OI ^^EIE^ fe^7| ?llOlit|2i 2!gaQ 3[« 3Jg ^S^S SSOIffl 7^&:J^aM «Et§|-7l 

lEeD^x^El§«. 

fli 3 t>H)il SIOIAI, 6^71 SSSIF 6»'7| ?4IO|^^i^^2J 21 ig^ 4^ 2iE^ 6r7l §35 S 4^71 6f¥a^ 
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10 

X-0 9 t^WI ?10\M. gaS2h $l!OlfflZ»Sj as 550IE 0.3 n»n DffI ^Stl^ 2l§ ^s^s s^ 

s 94ioiia ^hgxtEis ^is^ sapors bis«, 
11 

1 ^g^s si-^ ?4ioiiti 7^s»E|g »a§^7l ^ti mE^^m x^Els•«. 

13 
14 

lai^a^ goi s^Eioi 2ie ^g^s ^oim 7j§»Eig x\myy\ ME^^^ x^Elsxl. 

15 

Oi 3l# ^S^S ?JIO|itt 7t&7;eiM 7:I£I^F71 M^^ZSD^ 7JE1S«. 
17 

331 \2%m SiOiAl, -fe''7| 3h^2l^(HI^ ^^71 ?ll0IItlM t\^^Mm 4^ Si= El^^g 3:01 ^gg 

Oi 2i= am mS^S Bfe aiOlffl 7FS5fEIM ?cl£l3>7l ^^It!- ME^^□K ^HEIS^, 

18 
19 

ElOi 5fe SOOIIH 71-SWEIg SEISPI SEhZiOh «EIS^. 

EIM 73EISI-7I sE^iDF SEISxI. 
21 

fli 1 siOiAi, ^^71 ^^¥3^ s ^^^^^ oHbiEoioi, -fe^?! m±B^m m^s.^ 

mm 7l§A^El# nm[y\ mEi^m x-ieisxi. 

M 1 tKHI SiOIAI, 4»-7l S 3H:iEdlDl. ■fe''7r.eh^a^S OHbiESS ^S^S Sl-S 

aiOlfli 7f§»Eig TjEISPI ^^ItMEF^h flEISfl. 

24 

M \.%m ^Q\M. ^'•71 ^^^^^ S ?H^E0ID1/4^7I OHbLHgjl ^S^S 

$J|0|ia 7t§»Elt ^1EmF7| ME^^OF x-lEj^S. 
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25 

MEF^DH 4^ Si^ x-lEli«B| LH(H1A| giT SSw ^Itf g^S^SAI. 
-^M-5*J^I^"^m~^g;2-S7UF^-mEh^QHSE15f:^l^ 

tmfe as ms^s ofe §E^s]|• *iEisxig g^sr. 

XII 26 %m\ SiOlAi. fe^-^t g^5^2j £1^^011 ^5t|^ SAh^^ ^71 g^BSI- ^i-il^ ^^tlTlLK 

Ai-:?! ^35J2j 2i^«^s^Ei ^ Si^m ^:?HS m^m ^ si^ msss sfe MEh^oi- 

MEeOlS 4^ Si^ 7i|EI§imLH2j §h^S=ogxi, H S*EI& ^flOlfflSI DlHSg »7i 

^ ^ 2ife sjoiE SlUSj UilRdS SOI SSEIQI gEFZSDI^ SEISSS Sh^S^. 

XII 32 *^(Hi sxQ\M. uiiR^s ^^^^71 §^^2^2^ isfe^wi &Ai-fe»-a^ ^47H7h ssa 2# 

S^^34 

Xll 33 SiOlAI, -fe^^t yiHRi!^ SiSS SSEIOl 31# ^S2:S 1 

sioiE fe^^a^ SI .o^^g^g ^um^ mEmm meisasi JciErabHuis ^ioiihm sashs 

^§7h^M 4^71 ?4IO|ffl2J 7^§X^EI StHS SSofOI ^^-^l .?4IO|itl2i 7F§XFE| E«0||°i- mEFZlDJM 
AI^ISAI 6^71 S||0liH2J 7^&7:^E|g ^SEISfe 

UH7|A|?|^ E^7^l; S 

&^7i sijoiBM fe^i THanms^Ei 3S9^j^ B'nm strsi-^ aioiia 7i-s»Ei2j MEfzai-TjEiga. 

Xil 35 * K)fl SiOIAI, ^»-7| MEeOh t^EISt:!^, SHOittj x-|E|7h 7hHt^ x^Ela^i^; ^^7\ xiEmfcH^ §F§ 
Oil gXlEIDl, 3 3011 ?JIGIfflM S^^- * 31-^3^; ii^^g C&Ef OI^EIOI 

a^; ^^71 ^^^a^2i s3^»-Qiioii ^^»eioi, sg^h^^K&^^i siioiias] ^h^xeig cc^E^ 
tiE^ ^^71 ^^^a^if2j Ahoioii ^'§t^ ^i^e ^Aiti-cn ^xia ai^'-sj §3B; s ^'-^i §^^a^6'• 
Oil gsjti^ Ah:7j o||Q|iyo| :?^^^xi-Ei s^oii mei-^d^m ^ s^s^ ^"-^i 4^^a^, §i-^a^ S! 
^^a^^Bj sioi£ §i-uaii SIS rf^^^^m stmi-^ as ^g^s ti^ ?4ioiiH 7j§xi-eisi #E^zs 

□I- xlEia^i^. 

2t-2J AWE Saas Sg7F^7|- ?llO|iHej 2|tf s?0|£ 21 5lif 3A^ 
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a ^^m stmts 3i# ws^s siioiih :?i-g7Kis) gej^f 

Exi^SJ- SSol3Al «El£|0|Gf V ?J10|iH2| :?t§»aS^a2J ^{n UiEi gSEUt ?41G|iH^^ 



xii 35 %m sioiAi, ?jioiffl°i y\^'7K\m btwwm^. no\ms] a 

§F^aOil CH^I-ffl §A|Oil :^EI^hS ag mS^S aiOlffl 7F5WE|°J eE^iD^ TlEISa. 
40 

X1I 36 ^Khi sioiAi, ?ioiffl2i x-ieiitfs 3711o«ais, x^ElElo^o^^^ 9mms\ :?fs»Eis 

m 9JI0IIH :?H>WE|2j MEfZlDF ^EISS. 

41 

M 36 t^tHI SIOIAI, mW^ 7\S7}Sm aEB^& BTO OISM, MEISSbHlHSJ 21^23© 

as sfe aioiia 7i§xei2i sEh^oh sei»b; 

S^^42 . 

»1 35 *^011 ^0\M. 4^71 aiOlfflHi 7^§7^IE1M t^Ele^S BTIKHlAl AFgSf-S 4^7l;^g7^^S CxFyM 
as ^MtH!-(SFO 7F:::^1 5tJ^# ^95:^ Sfe 9J|0|ia 7|§»E|2J MEI-ZSOh *|E|g>^^. 

S^^43 

X-ll 4Z %m SiOjAI, 4^71 S.g7t^0il Of257h:fi, ES i+4:71-^g 5t!©FS S7^7^itg □ i 

tmKM A^gl^s ^SHS SIS SIIOIIH 7ISAlEiH| MEfSlh SEIgfB. 

g^44 

35 t.KHl SiOlAi, &^7I StS BH71AI7IS B^llOilAI, Mi7f>:S 14:7^^ag ^S^S 

oFS SlIOIIH 7|^WEI°J lECDF 7:-iEISS. 

45 

SI 35 tKHI SiOIAI, &^7I B^g ^Ahgg UH7|A|?IS OI^OH, &7\ MEiSmm mJ\M9\^ UTim 
a 5t«IS 2g ^S^S Sfe 9JI0IIH 7f§Aei2J eE^^D^ «E|»B. 

S%^46 

fe^7| ?JI0IIIIM SJOIE g SWS^S ?dm^S SHf^DF SEI5S2J flEISSHlLHS 

&»'7I 9mm^ 7FSWEI Sx-IOIIE^ SEEOhM ^^aAl^l^Al &^7I SilGIIHHJ S^OI kSflS^ ^^71 3101 

IH21. 7t&;;chEioi fe^7i «ii m^mm nE\B\o\ »i7i§is e^ii; 

^^7! ?41GlItlM ^^71 ?^E|^SId^^^E^ ei^SoFS SI 

4^71 aS&S 94101 fflOH QI^IOl SI2 S^^fe 5*mtS S^£x||4:7^^2J X-B^ftiB. 
g^^48 

Till 46 %m SiOlAI, &y\ M] fe^7l B^Ea SOOIfflSM ««S £3*. SS 01^013 
g:?S49 

«l 46 *K)iI SiOiAl, 1^91 ?il0IB 7^SWE|2J flll m\t\0\ Xi\7\t[^ Bfll Ol^Ofl, -8-71 MEhZS 
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